THE chemical analysis of blood involves the use of some method of protein removal. The necessity arises very frequently in practice to estimate many substances simultaneously in the same sample of blood, which necessitates much time and is very inconvenient if the proteins are to be removed for the determination of each substance. I decided, therefore, to seek an accurate and simple method of removing protein without impairing the analysis of almost all the constituents of blood. The method described here, I believe, answered my purpose and was proved to be applicable for the determination of non-protein nitrogen and chlorides in serum, whole blood, other body fluid and urine.
THE chemical analysis of blood involves the use of some method of protein removal. The necessity arises very frequently in practice to estimate many substances simultaneously in the same sample of blood, which necessitates much time and is very inconvenient if the proteins are to be removed for the determination of each substance. I decided, therefore, to seek an accurate and simple method of removing protein without impairing the analysis of almost all the constituents of blood. The method described here, I believe, answered my purpose and was proved to be applicable for the determination of non-protein nitrogen and chlorides in serum, whole blood, other body fluid and urine. (2) Dilute acetic acid (1 %).
The technique of the method: 5 cc. of serum' is measured into a beaker containing about 80 cc. of distilled water, and then is neutralised with dilute acetic acid using litmus paper as an indicator. The fluid is heated quickly over a small flame just to boiling. During heating the fluid should be stirred gently with a glass mixer to avoid sudden bubbling. 10 cc. of acid sodium acetate solution is at once added to the hot liquid and this is allowed to boil about 30 seconds so as to produce a visible coagulum. After cooling, the fluid is transferred into a 100 cc. volumetric flask and the volume is completed with distilled water. After shaking well, the fluid is poured again into the same beaker and about 3 gm. of talcum powder are added to the fluid. The solution is stirred thoroughly for about 5 to 10 minutes and then it is warmed on a water-bath up to 40°-45°C. and mixed well. After cooling, 2-3 gm. of talcum are added and are mixed thoroughly to make adsorption complete and the solution is then filtered. This filtrate can be used for the determination of the various constituents of serum.
II. ACCURACY OF THE METHOD.
The exactness of the protein removal depends entirely on the care with which the operation is made.
Sometimes error is caused by acidifying the fluid too much instead of neutralising before heating, especially for whole blood. Sometimes it is caused by omitting to warm the fluid after the first mixing with talcum. Both must be carefully done to get exact results.
If these precautions are taken, the filtrate is obtained free from proteins.
The tests of (1) Heller, (2) ferrocyanic acid, (3) sulphosalicylic acid and (4) trichloracetic acid were made in the filtrate as well as in the concentrated filtrate with negative results. It remains to prove that this procedure causes no change in the quantity of substances which are required to be examined. Among many constituents of blood I chose non-protein nitrogen and chlorides for example and examined the efficacy of the method in the determination of such substances in serum.
The accuracy was tested as follows:
(1) All reagents were proved free from such substances as nitrogen and chlorides.
G. MUKAI (2) As urine contains just the same non-protein substances as blood, I made some experiments with urine in order to prove that this procedure did not produce any change in the quantity of nitrogen and chlorides in the protein-free fluid.
(3) The method was applied to serum and I compared the results obtained by this method with those by the other exact one.
III. EXPERIMENTAL. (a) Experiment with normal protein-free urine. 5 cc. of urine was treated as described and the final volume was made up to 100 cc. with water. The following were determined in 75 cc. of this filtrate:
(1) The total nitrogen by Kjeldahl's method.
(2) The content of chlorine by Volhard's method. Both results were compared with those obtained by direct estimation. Table II it may be seen that there is no constant change in the amount of chlorine after treatment by this method.
The maximum differences between the results obtained with and without applying this procedure are + 0*04 0/00 and -005 /O. on a content of 7*45-9*17 0/00, which are apparently within the limits of experimental error.
(b) Experiment with blood serum. 5 cc. of serum was treated as described and the proteins were removed. The following were determined in 75 cc. of this filtrate (equivalent to 3-75 cc. of serum):
(1) Nitrogen content by Kjeldahl's method.
(2) Chlorine content by Volhard's method. As control determination I adopted Folin-Denis' method [1912] for nonprotein nitrogen and the fusion method of Salkowski [1877] for chlorine.
Some samples of other body fluids were also examined for their contents of non-protein nitrogen and chlorine. Folin-Denis. The results are almost the same, but the value obtained by this method is a little higher. The average difference between them is + 0-4 mg. and + 0-2 mg. respectively in 100 cc. of serum or pleural fluid, the maxima being + 2-7 mg. and -1-1 mg.
Estimations of chlorides (as NaCl) in serum, pleural fluid and blood were made by this method and by Salkowski's method with the result that an average difference was found between the two methods of only + 0-03 0/00, the maxima being + 0-11 0/.. and -0-06 0/.., on a content of 5-6 0/10.
Other application. The sugar content in several samples of serum was determined by Bertrand's method after the removal of protein by the method here described.
The result was satisfactory and this method can therefore also be used for the determination of blood sugar. SUMMARY. A method of p.rotein removal is described. which is convenient for the simultaneous determination of various constituents of body fluids.
It has been proved by control determinations that this method is applicable for the estimation of non-protein nitrogen and chlorides in blood serum, etc.
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